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1. Introduction
The MUST WI was approved at RAN #71 meeting [1]. Our companion contribution in [2] discusses the modulation order for MUST-far user and transmission power allocation for co-scheduled MUST users. In this contribution, our views on downlink MUST operation mechanism are presented.

2. Discussion
The potential MUST-specific PDSCH assistance information has been identified in TR 36.859. For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes in the WID [1], some of the assistance information identified in TR 36.859, e.g., spatial precoding vector(s), DMRS information and transmission scheme, are not needed.
· Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector.

· Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.
Furthermore, considering the MUST-far UE modulation order and the power allocation for MUST UEs, the following two proposals are given in our companion contribution [2]:
· The modulation order for MUST-far UE is restricted to be QPSK.
· Specify single transmission power ratio & legacy constellation for co-scheduled MUST users in each constellation combination.
Thus it is seen that:
Observation 1:
· For MUST-near UE using R-ML receiver, the required assistance information is the presence of MUST interference per spatial layer per PRB.

· MUST-far UEs can be legacy UEs.

Next, we will discuss the mechanism to provide the MUST-near UE with assistance information, i.e., the presence of MUST interference per spatial layer per PRB.
As discussed above, if MUST category 2 with single transmission power ratio is selected and MUST-far UE modulation order is restricted to be QPSK, then the modulation order of (composite) constellation from BS transmitter is provided in Table 1.
Table 1. Modulation order without and with MUST (single power ratio & QPSK for MUST-far UE)
	Modulation order of the near UE
	Modulation order of (composite) constellation from BS transmitter

	
	when MUST is not used
	when MUST is used

	QPSK
	QPSK
	16QAM

	16QAM
	16QAM
	64QAM

	64QAM
	64QAM
	256QAM


For a near UE configured in MUST mode, assuming that the modulation order of the (composite) constellation transmitted from BS can be blindly detected in each spatial layer and each PRB, the near UE could know whether there exists a co-scheduled MUST-far UE by the following approach:
· If the modulation order obtained from the near UE’s DCI is the same as the modulation order obtained by blind detection, then it is seen that MUST is not used in this spatial layer and PRB.
· If the modulation order obtained from the near UE’s DCI is lower than the modulation order obtained by blind detection, then it is seen that MUST is used in this spatial layer and PRB.
Therefore, only semi-static RRC signaling is needed to inform whether MUST mode is configured for one UE. For one UE in MUST mode, there may exist a co-scheduled MUST-far UE, and it could know the presence of MUST interference in each spatial layer and each PRB if the blind detection of the BS transmission signal’s modulation order is feasible and reliable.
In summary, proposals 1 to 3 are made w.r.t. MUST operation mechanism:

Proposal 1: Whether or not one near UE works in MUST mode is configured by RRC signaling.
Proposal 2: For each spatial layer and each PRB, the near UE in MUST mode could know whether there exists a co-scheduled MUST-far UE by comparing the modulation order obtained from its DCI and from the blind detection of the BS transmission signal.
Proposal 3: Send LS to RAN4 to ask for feedback on the feasibility and reliability of the blind detection of the BS transmission signal’s modulation order at the near UE.
3. Conclusion
This contribution discussed the operation mechanism for downlink MUST, and the following observations and proposals were made:
Observation 1:

· For MUST-near UE using R-ML receiver, the required assistance information is the presence of MUST interference per spatial layer per PRB.

· MUST-far UEs can be legacy UEs.

Proposal 1: Whether or not one near UE works in MUST mode is configured by RRC signaling.
Proposal 2: For each spatial layer and each PRB, the near UE in MUST mode could know whether there exists a co-scheduled MUST-far UE by comparing the modulation order obtained from its DCI and from the blind detection of the BS transmission signal.
Proposal 3: Send LS to RAN4 to ask for feedback on the feasibility and reliability of the blind detection of the BS transmission signal’s modulation order at the near UE.
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